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Outline

» Our data archive — PORTAL

+ Data visualization examples
 Fuel prices and travel
» Green transportation measures
» Freeway operations
 Transit system performance
* Freight system performance

* Questions
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PORTAL -- Region’s ADUS

Portland Oregon Regional Transportation Archive Listing

nfo

Welcome

People

Project Summary
Our Servers
Products
Comments

Login

Request Account

Welcome to the Portland Transportation Archive Listing (FORTAL). The
purpose of this project is to implement the U.S. National ITS Architecture's
Archived Data User Service for the Portland metrapolitan region. This
system is being developed at Portland State University by students and
faculty in the Intelligent Transportation Systems Labaoratory under the
direction of Dr. Robert Bertini. We are working in close cooperation with the
COregon Department of Transportation, Metro, the City of Portiand, TriMet
and other regional partners. This work is supported by the National Science
Foundation*

Portland

Ve welcome your participation in our project. The current PORTAL system

archives the Portland metropolitan region's freeway loop detector data atits
most detailed level and also archives area weather data. Ve plan to

expand the capabilities of our system and to include multimodal data

sources from both Oregon and Yashington. Ve provide access to the
system by password. To request access to the system click on the Request
Account linkto the left
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[Portland State University | Maseeh CECS |ITS Lab | Oregon DOT | Federal Highway Administration | National Science Foundation |

This material is hased upon work sugporied by the National Science Fourdation under Grant No. 0236567, Ary opinions, findings, and conclusions or mesmmendalions expressed in this material ar those of the suthorts) and
do not necessarly reflect the wiews of the National Soience Foundation.
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p Portland State

What's in the PORTAL Database?

Loop Detector Data Incident Data Bus Data Weather Data
20 s count, lane occupancy, 140,000 since 1999 1 year stop level data Every day since 2004

speed from 500 detectors 140,000,000 rows
(1.2 mi spacing) 2

001590

=

VMS Data WIM Data Crash Data

19 VMS since 1999 22 stations since 2005  All state-reported crashes
30,026,606 trucks since 1999 - ~580,00.0
L
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Performance Measures Used

* Volume

* Speed

» Occupancy

* Vehicle Miles Traveled
* Vehicle Hours Traveled
* Travel Time

* Delay
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Portland State
Planning-Operations Connection

* Planning for Operations
» Regional Concept of Transportation Operations Grant
« TSMO & ITS in RTP and TIP
* MPO Committees
+ Congestion Management
* Non-recurring
+ Reliability
+ System management
* Links to freight and demand management

[ J
L
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Data Visualization Examples

* Fuel prices and travel

Green transportation measures
Freeway operations

Transit system performance
Freight system performance

[ J
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Fuel Prices and
Travel Measures

FHWA TMIP Webinar
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VMT and Gas Prices

Daily VMT
Fuel Price
Detectors Added to System
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Green Performance
Measures
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I t l \ff t. E . .
T I *Primary determinant
rave *VMT sometimes used as surrogate measure for emissions
n +Congestion and speed variability are important factors in urban emissions
Trafﬁ C +High speeds lead to fuel enrichment and heavy emissions
*Low speeds generate high emissions rates
. 5 *Modifying individual driving behaviors can affect emissions by 5 to 25%
D r|ve r Be haVIO r «Fluidity and steadiness of speed yield the least emissions
«Aggressive accelerations and high speeds generate the most emissions
R d «Steep highway grades cause increased emissions, especially at high speeds
oa Way «Surface roughness can increase emissions by increasing rolling resistance
W th «Affects mostly evaporative (non-exhaust) emissions
ea er +Measure temperature, humidity, and sun exposure
Ve h | CI e *Vehicles determine how above factors are translated into emissions
+Assess vehicle fleet distribution and usage over facility, vehicle class, and age
[
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Emissions Estimation

Regional Average Modal Models
Fuel Sales Speed Models

Emissions based on
individual vehicle modes of
operation

Carbon balance Emissions rates tied to
Method with fuel sales roadway average speed

Macro (regional,

Ideal Scope state, and national ~ Meso to Macro Micro (link and segment

GHG inventories) estimates)
*Only needs speed and
- travel data .
*Minimal data . ) «Captures more influences
Advantages -Can be improved with ,
g needs other inputs (speed (Roadway and driver) TS.
Portland State
Hourly CO, on I-5 NB at Broadway
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Hourly CO Emissions and Congestion
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Measured and Emitted CO for January 2005

250%
® ——CO Emissions on |-5
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Day

| Note: There are many other factors (temperature) and sources (non-mobile) for CO in Portland. This was :
simply a sample visual comparison, not a correlation analysis. |
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Freeway System
Performance
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How Travelers View Reliability

Annual Average

Travel Time
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Estimated Monthly Travel Time I-5 North September 2006
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Reliability at the Segment Level

Segment Travel Time, Northbound I-5 at Going St., 2005 (0.75 mi)

Portland State
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200 Distribution of Travel Times, Northbound I-5, 2005 (23.5 miles)

Reliability Measures
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= Planning Time Index =

(72}
o . _
= Mean Travel Time 41.0123.5=1.74
— 800 T : = Buffer Index =
: Sl (T (41.0-27.3)= 050
o 273
S - = Standard Deviation = 5.75 min
@ 600 = Coefficient of Variation = 21%
= 3
g 400 - 2 95th Percentile Travel Time
= - Buffer Time =41.0 minutes |
200 - o 13.7 minutes Percent of Trips at %
o ° Free Flow Speed = 2%

o
°°°°°°ooo ° 00X
- - 2¢®o009 0060606060 ¢0

0 ;
20 25 30 35 40 45 50 55 60
Travel Time (min)

[ ]
Lyman and Bertini, 2007 4
ITS

PortlanglN ‘State

VERSITY

Lyman and Bertini, 2007 °
As




Portlangi

Mapping — Speed By Month

Epeced (mph) Speed (mph)
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Metropolitan Congestion Over Time
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Mapping — Speed Subtraction
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Data Quality Reports
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Stations Reporting
(June 2006
weekdays):

No Traffic (all
lanes) > 20% of
Samples
Communications
Failure > 15%
of Samples
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Daily Cost of Delay, I-56 NB (MP301 to MP308)

ate

$100,000
— Usable Days
@m=» Delay Cost
r 20
__$80,000 . N T |
® LT 1 1 :
K| [ 1 T |
5 [ [— [ T - o T
2 P Lo b oo . ! ‘ ks
2 Pl T P Tl o e T L
‘€ $60,000 [ L ma ! T A L 3
o - [ e S S R A
K= | T v | ol i [ [ ]
i - B N ‘111“ b a
5 - I R TR T :w“::w b
a [ ! T NN VA A )
g P TEET Tl Pl iR Rk ‘31 105
> $40,000: | 1 [ VL ' 1 I | 2
Ko vy [ - ©
© o R | L a
o I i | Vo i ' ! !
G e | s A T Il I ;
7 = O pEL L ET LT L B !
8 IR T ol VR R
$20,000 1 | ! VRS = T R
o HE IR 1 H ;1* ;HHHHL
5h P i R
S o .
$
TT T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T ITTIT]
Jan05 May05 Sep05 Jan06 May06 Sep06 Jan07 May07 Sep07 Jan08 May08
[ J
L
FHWA TMIP Webinar Slide 29 ITs

Incident Reports

Highway:
@/ 1-205 NORTH

Date: Quantity:
November u||5 [ 2005 (v1|| speed

Portland State

RSITY

Lane: HOV:

Staton:
off
o)

Incidents: (]

(view plot ] [_viewtable ] “generate csv ] ['weather popup ] [_fidelty popup |

Tineserics

ed 2005-11-15 highuay -205  NORTH

~|0

all

Incident on NB I-205, log
truck rear-ended a
nursery truck, two cars

Include Hours:
00 (w00 ] to [24 wi[2

Frimary

P Roue

508481 '1-205" "I-205 Northbound Just South OFHWY 212" 3

FHWA TMIP Webinar

Location

Tine
Data Provided by Oregon 0T

Mumbet g\t Time Duration
of Lanes

Affected Himss) - (nin)
122541 254

also involved, duration
over 4 hours.
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Monthly Incident Reports

Incident Types

a.7%

Wstall

Hcrash

Ooebris

Oother Incident
OTow

Oother closure
Mconstruction

15.5%

Incident Locations

. MRight Shoulder
HRight Lanes
Whone

OlLeet Lanes

DAl Lanss
Ocenter Lanes
OlLest Shoulder
Hcore frea (risht)

18.9%

10.8%

FHWA TMIP Webinar

Number of Incidents

Number of Lanes Affected

Oo
O
Oz
W3

63.67

—o0.81
5.6

30.02

Number of Ongoing Incidents
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a0
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3.0
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Incident Autopsy

PortlanglN ‘State
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Incident Autopsy
1-5 North June 12, 2006

5000

8:15 2 veh crash
8:19 Crash reported
8:27 VMS message:

:
8:40 Tow requested E
9:10 Tow arrives

9:27 Lanes clear

9:30 Traffic starts to clear,

9:45 Traffic clearing
10:00 Traffic all clear
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u
Portland Temperature and Precipitation 2007
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Number of Consecutive Days Without Rain vs Number
of Incidents in 2007
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Systematically Identifying Bottlenecks

Bottlenecks recurring at least 90% of the time in Feb. 2008
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Systematically Identifying Bottlenecks

Bottlenecks recurring at least 75% and 90% of the time in Feb. 2008
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Systematically Identifying Bottlenecks

Bottlenecks recurring at least 50%, 75%, and 90% of the time in Feb. 2008

Portlangi State
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Transit System
Performance
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Passenger Boarding

Y .

FHWA TMIP Webinar Slide 40 ITS




p Portland State

Passenger Boarding

Distance(mi)

Passenger Load

5 10 15 20

Time (hour) L]
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p Portland State

Date: | 2007-05-07

- : Time: |07:30:00 ¥
7 "o B ey
o i 0-9 MPH

.~ 10-19 MPH
20-29 MPH

Speeds as Reported By Bus

30-39 MPH
40+ MPH
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Freight System

Performance Measures
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Oregon Freight Data Mart

Oregon Freight Data

PortlanglN ‘State

Mart Prototype

Amap-based interface to freight-related
data with data from: Port of Portland,
PORTAL, and ODOT.

5

£
2
Oregon Freight Data Mart Project 'y

escription

Data Layers
7 @ Bottlenecks
@ AIC AN C P
7 @ TruckIncidents.
Incident Lovel: tin: [0 Maxc i
Date Range

From [1998:0101 7o [2008-1031
Nom Incidents to Display: [25

7 @ Truck Volumes

G

7§ Truck Generators
@ Weigh-in-Motion Stations
I~ Google Traffic
I Google Street View
¥ Highway Speed and Reliability
@ 1518 A Paak (79 )
© I5NBPPeak (45 PIY)
© bosB A pesk -9 1)
© 5B P PeaK (¢4 FH)

I Land Use Maps
I" Ereight Volume Maps
Data Sources

inks
Publications and Presentations oo
This project s funded by the Oregon Codgle

Redans
Echo ool

toe. o s )

o E

Fl &

e

N @

[Citep T sateie [ riria ]

i asta 22008 Tee At -t ot Loc

Research and Education Consortium
(OTREC)
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Truck Incident Display

Oregon Freight Data
Mart Prototype
Amap-based interface to freight-related
data with data from: Port of Portland,
PORTAL, and ODOT.

Qregon reight Data Mart Project
Description

Data Layers
@ Bottlenecks
€ AC AN CPY
© {@) Truck Incidents
ncident Level Min [0 maax T

Date Range
From: 20010607 To- 20070631
Nom Incidents to Display: [25

@ Truck Volumes

I Q Truck Generators

I @ Weigh-in-Motion Stations
I~ Google Traffic

¥ Google street View

I™ Highway Speed and Reliabllity

‘;lf
@ 1-5NB AM Peak (7-0 Al)

5
ly

© 15NB Pl Peak (66 PIN) w

© 1538 AN Peak (7-9 Al SRS

© 1558 P Peak (45 PII)

F Land Use Maps
I Ereight Volume Maps
Data Sources

Links.

Publications and Presentations : 7
This project is funded by the Oregon r 2 ahElE Map data 2008 Tele Atlas -
Research and Educafion Consortium

(OTREC
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Travel Speed and Reliability

Oregon Freght Data Ao b e
Mart Prototype Speed Range (mph)
025
2540
40-50
0-25

A map-based interface to freight-relat
data with data from: Port of Porfland, \ \ el N
PORTAL, and ODOT. > \ H ; s n

Oregon Freight Data Mart Project
Description

Data Layers
I @ Bottlenecks

G AIC AN CPM
@ TruckIncidents

Reliability (stddev of speed)
05

510

1015

Incident Level: Min: [0 tax [+ £ ForestPars B

Date Range.
From: [200108:01 | To: [2007.08-31
Num Incidens to Display: [25

@ Truck Volumes

) Truck Generators
@ Weigh-in-Motion Stations
I~ Google Trafic
™ Google Street View
¥ Highway Speed and Reliability
€ 15 NB AM Peak (7-9 AM)
© 15 NB Pl Pesk (45 PII)
€ 15 S8 AM Peak (7-9 All)
€ 15 5B PM Peak (4-6 PM)

I Land Use Maps
I~ Ereight Volume Maps

Data Sources
Links

Publications and Presentations

“This project is funded by the Oregon

Research and Education Consortium
(OTREC
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